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URANIUM DEPOSITS OF THE BULLOCH GROUP OF CLAIMS

KANE COUNTY, UTAH

ABSTRACT

The Bulloch group of uranium claims is in 
T. 40 S., R. 9W., Kane County, Utah. In June 1950, 
8. 5 tons of submarginal ore was shipped to the Marys- 
vale purchasing depot of the Atomic Energy Commission; 
this shipment assayed 0. 16 percent

Uranium compounds are finely disseminated in 
clay, carbonized wood fragments, iron oxide concretion, 
petrified logs, sandstone, and conglomerate of the 
lower part of the Dakota sandstone and upper part of 
the Summerville formation. Small quantities of the 
uranium minerals carnotite, tyuyamunite, and autunite 
were recognized in the conglomerate and sandstone on 
Lynn Nos. 2 and 3 claims.

Exposures of three uraniferous lenses, each less 
than 75 feet long, contain as much as 0. 1 percent ura­ 
nium. The presence of uranium in ground water and 
in plants indicates that the uranium is being redistributed 
by ground water and may suggest the presence of con­ 
cealed ore deposits nearby.

INTRODUCTION

The Bulloch group of claims, owned by Henry 
Bulloch of 399 East Center Street, Cedar City, Utah, 
is on both sides of Orderville Gulch, in sees. 8, 9, 
15, 16, 17, 20, and 21, T. 40 S, R. 9 W. , Salt Lake 
principal meridian, Eane County, Utah (fig. 1). The 
claims can be reached by an unsurfaced county road 
that connects State Highway 14 at Navajo Lake with 
State Highway 15 at a point 2 miles east of the entrance 
to Zion National Park (fig. 2) . Poorly maintained 
access roads lead from the county road to some of the 
claims, but four-wheel drive vehicles are required to 
climb the steep grades.

The Bulloch group includes 36 claims, covering 
most of the Dakota sandstone cliffs on the north and 
south sides of Orderville Gulch. Development work 
has been done at Lynn No. 3 claim, to which an access 
road has been built. The development work on this 
claim consists of one prospect cut in the cliff face 
(pi. 1), about 14 feet wide, 7 feet high, and 7 feet deep.

In June 1950, 8. 5 tons of ore containing 0. 16 per­ 
cent UaOa was shipped to the Marysvale purchasing 
depot of the Atomic Energy Commission. This ship­ 
ment was below the minimum requirement of 0. 2 per­ 
cent UaOa and, therefore, was rejected.

Samples from the Lynn No. 3 and the Bulloch 
No. 17 claims, submitted by Mr. Bulloch, were assayed 
for uranium in 1949; additional samples were collected 
by the U. S. Atomic Energy Commission and the U.-S. 
Geological Survey from the Lynn No. 3, Jeannie No. 3, 
and Bulloch No. 2 claims in the spring and summer 
of 1950.

The Bulloch group of claims was examined briefly 
in the summer of 1950 as part of the U. S. Geological 
Survey's program for evaluating the uranium resources 
in the Marysvale region 1 . As a result of this prelim- 1

inary investigation, the most uraniferous parts of the 
area were mapped at a scale of 1:480 (pi. 1). A sys­ 
tematic radiometric reconnaissance of the Dakota 
sandstone outcrops on the other claims was made in 
late October and early November, 1950.

GEOLOGY

The uranium deposits on the Bulloch group of 
claims are chiefly in the lower part of the Dakota 
sandstone of Cretaceous age and upper part of the 
Summerville formation of Jurassic age. Some ura­ 
nium also occurs in the upper part of the Dakota 
sandstone. The Dakota sandstone in this area is un- 
conformably underlain by the Summerville formation - 
arid Entrada sandstone of Jurassic age and is con­ 
formably overlain by the Tropic formation of Cretaceous 
age.

Stratigraphy

Jurassic rocks

Summerville formation and Entrada sandstone, 
undivided.  The Jurassic rocks2 on the Bulloch claims 
have not been differentiated on plates 1, 2, and 3. 
Rocks mapped as Jurassic are the Summerville 
formation and the Entrada sandstone, whose 
combined thickness is about 350 feet. The 
formations are composed of gypsum, red and 
gray sandstone, and sandy clays. Sandstone 
predominates in the upper 10 to 20 feet. In 
strong contrast to the red and gray sandstone 
and clays, the gypsum crops out as a conspicuous 
white band, 25 to 30 feet wide, about 185 feet 
below the Dakota sandstone along the base of 
the cliffs.

Cretaceous rocks

Dakota sandstone.  The Dakota sandstone is 
50 to 75 feet thick on the Bulloch group of claims. It 
is composed of fluviatile yellow-to-buff conglomerates, 
and some interbedded sandstones and clay. The con­ 
glomerates are composed principally of pebbles of quartz, 
quartzite, and chert, which range from an eighth of 
an inch to 3 inches in diameter; the average pebble near 
the base of the formation is about 1 inch in diameter, 
and the average pebble in the upper part is about half 
an inch in diameter. The sandstone is yellow, medium- 
grained, and slightly micaceous. It contains many 
carbonized wood fragments, petrified logs, and a few 
iron oxide concretions. In many places both the sand­ 
stone lenses and the conglomerate are cross-bedded 
and channeled. Most of the cross-bedding indicates 
deposition from streams that flowed north or north­ 
east.

The conglomerates in the lower part of the Dakota 
sandstone commonly contain carbonized wood fragments

1 Wyant, D. G., Stugard, Frederick, Jr., and Kaiser, E. P., 1950, 
Uranium resources of the Marysvale region, Utah: U. S. Geological 
Survey Trace Elements Memo. Kept. 169. [Unpublished report.]

Gregory, H. E., Geology and geography of the Zion Park Region: 
U. S. Geol. Survey Prof. Paper 220.
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encased by a shell of iron oxide. In some places iron 
oxide forms a prominent reddish-brown halo around 
nodular and disseminated clay. Small clay lenses, 
ranging from 1 to 20 feet in length and from 0. 5 to 
5 feet in thickness, are interbedded with the conglom­ 
erate. The clay and carbonized wood fragments ap­ 
parently have controlled the precipitation of uranium 
compounds.

Tropic formation. The Tropic formation con­ 
formably overlies the Dakota sandstone, and in the 
vicinity of the uranium deposits is composed chiefly 
of carbonaceous shales, clays, sandy clays, sandstones, 
and lignites. It is estimated to be more than 200 feet 
thick.

Structure

The Orderville Gulch area is part of the Markagunt 
Plateau, a fault block, bounded on the east by the 
Sevier fault, and on the west by the Hurricane fault. 
These faults are about 15 and 20 miles, respectively, 
from the Orderville Gulch area. The sedimentary 
rocks in the Markagunt fault block have a regional dip 
to the northeast of about 5 degrees.

URANIUM DEPOSITS 

General statement

Abnormal radioactivity has been detected along 
4, 000 feet of outcrop on the Bulloch claims. This 
abnormal radioactivity is caused by low-grade urani- 
ferous deposits, chiefly in the base of a cliff of Dakota 
sandstone and in the upper few feet of the Summerville 
formation. Small amounts of carnotite, tyuyamunite, 
and autunite occur on the Lynn Nos. 2 and 3 claims, 
but most of the uranium in the surface rocks is in an 
unknown form finely disseminated through gray clay, 
carbonaceous clay, carbonized wood fragments, iron 
oxide concretions, sandstone, conglomerate, and 
petrified logs. Spectrographic analyses of the carbo­ 
naceous clay, carbonized wood fragments, and iron 
oxide concretions show that at least 24 elements are 
present in small quantities (table 1). ,

The three 'richest deposits are: (1) a deposit 
75 feet long and 2 feet thick on the Lynn No. 1 claim; 
(2) a deposit 14 feet long and 7 feet thick at the pros­ 
pect cut on the Lynn No. 3 claim; and (3) a deposit 
35 feet long and 1 foot thick on the Jeannie No. 3 claim. 
They contain a weighted average of 0.058, 0.13, and . 
0.15 percent uranium, respectively.

Lower-grade uraniferous deposits have been 
found on the Lynn Nos. 2, 3, and 4, the Bulloch Nos. 2 
and 24, and the Jeannie Nos. 2, 3, and 4 claims. 
Assays of samples taken from these claims range 
from 0.005 to 0.02 percent uranium.

Although the tonnage of ore exposed on these 
claims is small, the abnormal radioactivity of the 
surface rocks may be an indication of more concentrated 
uranium in the covered rocks. This interpretation 
is based on the premise that uranium has been re­ 
distributed from concealed deposits by ground water 
and carried to the rock surfaces now exposed to 
weathering. Because of leaching, the uranium content

of such exposures probably is less than that of buried 
uraniferous rocks. It is believed that the abnormal 
radioactivity detected over a comparatively wide area 
on the Bulloch claims is due to the relatively small 
amount of uranium remaining in the weathered out­ 
crops.

Radioactivity

Most of the accessible exposures of the Dakota 
sandstone on the Bulloch claims were radiometrically 
examined. Because the Dakota sandstone is exposed 
along nearly vertical sandstone and conglomerate 
cliffs, in most places the rocks between the top and 
the bottom of the cliffs were not examined.

Radiometric examination of these claims was 
made with a Geiger-Mueller counter. The average 
background reading of the instrument, which was 
neither calibrated nor standardized, was 3 on the 
0. 2 milliroentgen per hour scale. In order that rate- 
meter readings could be compared with each other, 
all readings taken in the field were converted to the 
0. 2 scale sensitivity. Measurement of the same source 
of radiation on different scales showed that the sen­ 
sitivity ratio between scales was 8 to 1 on the instrument 
used. Hence, a reading of 5 divisions on the 2.0 scale 
is equal to 40 divisions on the 0. 2 scale,

The highest radioactivity detected was on Lynn 
Nos. 1 and 3, and Jeannie No. 3 claims (pis. 2 and 3). 
The rate-meter readings at the prospect cut on Lynn 
No. 3 (pi. 1) averaged 80 divisions on the 0. 2 scale. 
Readings between 18 and 48 divisions were noted at 
2 small exposures of tyuyamunite near the center and 
at the top of the cliff on Lynn Nos. 2 and 3 claims 
(pis. 1 and 2). Readings that ranged between 8 and 12 
divisions were common near the unconformity sepa­ 
rating the Dakota sandstone from the underlying un- 
differentiated Summerville formation and Entrada 
sandstone on the Lynn Nos. 1, 2, 3, and 4, the Bulloch 
No. 24, and the Jeannie Nos. 2, 3, and 4 claims.

An empirical correlation between the rate-meter 
readings made on outcrops and the uranium content 
of samples (fig. 3) can be used as a guide to interpret 
the rate-meter readings shown on plates 1, 2, and 3. 
The curve in figure 3 was fitted to the points by in­ 
spection. As rate-meter readings at some places 
sampled were not recorded or were uncertain because 
of configuration of outcrops or'because of. other factors, 
only those data that were valid were used in plotting 
the points on figure 3.

Four samples clay, sandstone, and concretions 
of iron oxide from Lynn No. 1 (sample nos. 47586, 
47589, 47591, 47592, table 2) are notably out of radio­ 
active equilibrium. These anomalies suggest that the 
uranium was leached more readily from clay and from 
iron oxide concretions than from carbonized wood 
fragments (sample no. 47583, table 2).

Description of claims

Lynn No. 1 claim.   On the Lynn No. 1 claim, 
a 2- to 3-foot thick, radioactive zone of gray carbo­ 
naceous clay, highly carbonized wood fragments, and 
iron oxide concretions (pi. 3) occurs 4 feet below the
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Figure 3.  Relationship between rate-meter readings at sampled outcrops and percent uranium of the sample.

base of the Dakota sandstone. This zone is exposed for 
75 feet along the base of the cliff and is abnormally radio­ 
active throughout its length. Clay is the principal 
constituent of the zone, but small pods and irregular 
patches of carbonized wood fragments and iron oxide 
concretions are present. The iron oxide concretions 
and carbonized wood fragments have a higher uranium 
content than the clay. Although no uranium minerals 
were identified, the uranium content ranges from 0. 01 
to 0. 02 percent in the clay, from 0.02 to 0.1 percent 
in the iron oxide concretions, and from 0. 021 toO. 63 per­ 
cent in the carbonized wood fragments (table 2).

Lynn No. 2 claim.  Two exposures of carnotite
and tyuyamunite were observed at the claim monument 
(pis. 1 and 2) on the Lynn No. 2 claim. These minerals 
are about 75 feet above the base of the Dakota sand­ 
stone cliff and are finely disseminated through a lens 
of friable medium-grained sandstone that is enclosed 
by conglomerate. The mineralized part is from 3 to 
5 feet in length and half a foot in thickness. The ura­ 
nium content of samples from these deposits ranges 
from 0. 02 to 0. 059 perce'nt. Samples nos. 47562 and 
47563 are representative of the grade of this deposit 
(table 3).

Lynn No. 3 claim.  The Lynn No. 3 claim con­ 
tains the largest deposit of uraniferous rock exposed 
on any of the claims that were examined. The ura­ 
nium is concentrated in autunite-bearing clay, car­ 
bonaceous clay, and carnotite-bearing sandstone and 
conglomerate. Noncarbonaceous clay, conglomerate, 
petrified logs, and sandstone commonly are weakly 
radioactive.

The best exposure of this uraniferous deposit 
is at the prospect cut (pis. 1 and 2) on the west side 
of the claim, where autunite and a green mineral re­ 
sembling torbernite are in clay balls, about 1 foot in 
diameter, several feet above and immediately below 
the unconformity at the base of the Dakota sandstone. 
Uranium minerals are visible on the outcrop only, in

an area 25 feet long and 3. 5 feet wide; uraniferous 
rock can be traced for an additional 30 feet. Many of 
the clay balls above the unconformity contain carbonized 
wood fragments. The clay is bleached around the 
autunite-bearing parts of the clay balls. A represent­ 
ative sample .(no. 47567, table 3) of autunite-bearing 
clay ball contained 0. 69 percent uranium.

Carnotite and tyuyamunite in the iron-stained 
conglomerate at the prospect cut occur as coatings 
on pebbles, linings of vugs, and fillings in small 
fractures. A 3-foot channel sample (no. 43264, table 3) 
of the carnotite-bearing conglomerate contained 0. 028 per­ 
cent uranium. In the conglomerate many carbonized 
wood fragments are immediately above the carnotiter 
bearing zone. A 1. 5 foot channel sample (no. 47566, 
table 3) from this zone contained 0. 019 percent ura­ 
nium. Carnotite and tyuyamunite are disseminated 
in sandstone near the claim marker between the Lynn 
Nos 2 and 3 claims and on top of the cliff, about 
350 feet west of the prospect cut (pis. 1 and 2). Sample 
nos. 47557 and 47563 (table 3) from these places con­ 
tained 0. 036 and 0. 059 percent uranium, respectively. 
The carnotite and tyuyamunite are in irregular patches 
less than 3 feet in greatest dimension.

Petrified logs were found to be slightly radio­ 
active; one contained as much as 0.015 percent ura­ 
nium.

On the northeast side of the Lynn No. 3 claim 
(east of the prospect cut) uraniferous clay balls as 
'much as 1 foot in diameter occur at two places, about 
500 feet apart, along the eastward-facing Dakota sand­ 
stone exposures. The maximum uranium content, 
estimated from outcrop rate-meter readings, is about 
0. 015 percent. At both places the clay balls are 
randomly distributed along an outcrop length of about 
25 feet and across a thickness of about 10 feet. The 
northernmost of these occurrences, 470 feet north­ 
east of the prospect^cut (pi. 1), is about 15 feet above 
the unconformity at the base of the Dakota sandstone.



The southernmost occurrence of the uraniferous clay 
balls, 620 feet east of the prospect cut (pi. 1), is 
similar to the deposit exposed at the cut. Carbonaceous 
clay balls in the Dakota sandstone and noncarbonaceous 
clay immediately below the unconformity are uraniferous; 
however, no uranium minerals were found. The clay 
balls are fewer in number and less uraniferous than 
those at the prospect cut on the west side of the claim.

On the basis of field observations, sample data, 
and field radiometry, approximately 1,000 linear feet 
of the uraniferous rock exposed near the base of the 
Dakota sandstone is estimated to contain between 0.005 
and 0.01 percent uranium.

Lynn No. 4 claim.  At the Lynn No. 4 claim 
five radioactive clay, sandstone, and conglomerate 
zones, each 4 feet or less in thickness, were detected 
in the upper part of the Summerville formation. The 
largest and most radioactive of these zones is about 
20 feet long, 4 feet thick, and contains 0.036 percent 
uranium.

Jeannie No. 2 claim.  On the basis of field
observations and radiometry it is estimated that the 
uraniferous rock exposed for about 1, 500 linear feet 
near the base of the Dakota sandstone contains between 
0. 005 and 0. 01 percent uranium. Meter readings 
ranging from 6 to 12 on the 0. 2 scale were common 
near the unconformable surface between the Cretaceous 
Dakota sandstone and the undifferentiated Jurassic 
sediments.

Jeannie No. 3 claim.  The highest-grade uraniferous 
deposits observed on the Jeannie No. 3 claim occur in 
two lenticular zones of carbonaceous clay 30 to 35 feet 
long and 1 foot thick. These clay zones are separated 
by about 5 feet of weakly radioactive sandstone, and 
occur from 10 to 17 feet above the unconformity at 
the base of the Dakota sandstone (pi. 3). The highest 
grade of these lenticular clay bodies is represented by 
samples nos. 47569 and 43269 that contained 0. 031 
and 0.15 percent uranium, respectively (table 2).

On the basis of field observation, sample data, 
and field radiometry it is estimated that the uraniferous 
rock exposed for about 500 linear feet along the un­ 
conformity at the base of the Dakota sandstone contains 
between 0.005 and 0.01 percent uranium. Plate 3 
shows the geology of the low-grade uraniferous rock 
on this claim.

Jeannie No. 4 claim.  On the basis of field 
observation and radiometry it is estimated that the 
uraniferous rock exposed for about 200 linear feet near

the unconformity at the base of the Dakota sandstone 
contains between 0.005 and 0.01 percent uranium. 
The deposit is similar to the Jeannie No. 3 deposit 
(pl. 3)..

Bulloch No. 24 claim. -On the Bulloch No. 24 
claim a radioactive zone, 50 feet long and from 3 to 
7 feet thick, is exposed on the face of a cliff conglom­ 
erate containing small clay lenses (pl. 3). Water 
seeping from the base of the conglomerate contains 
0.16 ppm uranium. This suggests that the uranium 
in the conglomerate and clay was deposited from 
circulating ground water. Uranium in samples of 
the conglomerate and clay balls ranged from 0.017 
to 0.009 percent (table 2).

On the basis of field observation, sample data, 
and field radiometry it is estimated that uraniferous 
rock near the base of the Dakota sandstone exposed 
for about 800 linear feet contains from 0.005 to 0.01 per-i 
cent uranium.

CONCLUSIONS

Although only a small quantity of the uraniferous 
material exposed on the Bulloch group of claims is 
commercial grade, geologic evidence suggests the 
presence of concealed deposits. Abnormally radio­ 
active rock along 4,000 feet of outcrop indicates that 
uranium is widely distributed in the lower part of the 
Dakota sandstone. The presence of uranium in ground 
water and in plants, as shown by samples nos. 47580 
and 47595 (tables 2 and 3) suggests that the uranium 
in these deposits has been redistributed by ground 
water and that the uranium content of the exposed de­ 
posits may have been decreased by leaching at or 
near the surface. Therefore, it appears possible that 
richer uranium deposits may be concealed behind the 
present weathered surface.

SUGGESTIONS FOR PROSPECTING

As uranium minerals and high radioactivity are 
found mainly in the rocks near the top of the talus 
slope and in a zone near the Cretaceous-Jurassic un­ 
conformity, prospecting should be concentrated along 
these zones. The consistent association of uranium 
with carbonized wood fragments and carbonaceous 
clay suggests that this type of material should be 
radiometrically examined wherever it is present. 
Wherever abnormally radioactive rocks or recognizable 
uranium minerals are found, fresh exposures should 
be made to determine -if the size and grade of the de­ 
posits increase inward from the cliff face.
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